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Abstract : Regaining muscle volume and strength is important for recovery and a quick return to sport 
activities following anterior cruciate ligament （ACL） reconstruction. Previous studies reported a long term 
decrease in muscle volume and strengthen after surgery.  However, no research is available that identifies the 
recovery process in muscle function.
　Neuromuscular electric stimulation （NMES） is widely used to lessen muscle atrophy, to strengthen muscles, 
and to improve function in people with neuromuscular disabilities.  NMES research typically focuses on the 
direct stimulation of the muscles to be exercised.  Although this approach may be little more effective than 
traditional resistance training programs, we decided to investigate a new rehabilitation approach with NMES 
that the antagonist of the muscle being exercised was stimulated.
　The purpose of this study is to investigate the recovery from ACL reconstruction with electrical stimulated 
eccentric contraction of antagonist on the quadriceps femoris compared with traditional resistance training by 
measuring the quadriceps volume, strengthen, and muscle activation.
　This study found that the muscle exercise with electrical stimulated eccentric contraction of antagonist is 
more effective in increasing quadriceps volume, strengthen, and muscle activation than is the conventional 
rehabilitation program we used in this study.  This result suggests that eccentric contraction of antagonist with 
NMES might speed up recovery from ACL reconstruction.














 櫻 井 敬 晋 1） 笹 木 正 悟 1） 













































告がある11）．Konishi ら18）は ACL等を含む Joint Receptor
からのフィードバックが阻害されることにより最大筋力が























































10 例，女性 6例）を対象とした．平均年齢は 23.5±3.9 歳，
受傷側は左 7例，右 9例である．スポーツレベル別では，
競技レベルの活動をしている者 13 例，レクリエーション
レベルの者 3例である．コントロール群 9例（男性 6例，






























































た （図 1c）．測定は 2回ずつ最大努力により試行させ，全



















































　  座位，股関節 90°にて遠位側電極を内側広筋，外側広筋に貼付する．膝関節 45°屈曲位にて電気刺激に抗して，元位置をキープす
るよう指導する．
c：等尺性膝伸展筋力の測定
　  術後 4，6，9ヶ月経過時に膝関節 45°屈曲位にて等張性膝伸展筋力を測定した．
d：表面筋電の記録位置
　 （RF：大腿直筋，VM：内側広筋，VL：外側広筋）
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